INTRODUCTION
Previously the present authors') reported a method on the measurements of the mobility spectra of radioactive charged aerosols. But by that method (after sampling of radioactive aerosols on the collecting plates of parallel plate type of mobility spectrometer, the nuclear plates are brought in contact with the plates for detecting the radioactive substances), detection of the short life substances is difficult. And also decay products which are collected and decay on the collect ing plates in sampling are not detected.
To improve the above method and to detect RaA in the Rn daughter aerosols, a new method is developed.
In a new method, nuclear plates placed in a row in the middle area of the collecting plates prior to sampling are used as detectors for the collected radioactive substances. During and after sampling, the a rays emitting from the radioactive substances collected on the surface of nuclear plate can be recorded as tracks in the emul sion in a nuclear plate. The identification of RaA from other radioactive sub stances (RaB and RaC) is tried by means of a microscope scanning of a tracks in the developed nuclear plates.
The electric field in the new parallel plate type of mobility spectrometer for the collection of radioactive charged aerosols, counting method of RaA track in the developed nuclear plate, some experimental results and applications of this method to the studies on the nature of radioactive aerosols are described in this paper.
AN ELECTRIC FIELD AND PROCEDURE OF THE NUCLEAR PLATE
In respect of the new type of mobility spectrometer, the electric field between the plates of parallel plate condenser is obtained as follows; (emulsion thickness is neglected on account of thin thickness of 50,i in the following consideration).
From V=2 e2 E2d1 +E2d2
from d1=0.14 cm, d2=3.00 cm, E1=10 Eo, E2=1.00 (air), K=1.000585 (air) and the equa tion (4), we obtain Eo/E2=1/1.009. (5) In scanning and counting a tracks on the developed nuclear plates, the edge portions are excepted taking account of the electric field deformation. After the laminar air flow patterns in the apparatus are examined by the pro cedure reported previously'), the apparatus was made a dark box by painting black paint on the guard jacket. Procedure of the nuclear plates (NR-M2 emulsion thickness 50 /-L) for the measurement of mobility spectra of radioactive charged aerosols are as follows;
(1) Nuclear plates are placed in a row in the bezel of collecting plates in a dark room.
(2) After the collecting plates with nuclear plates are set in the mobility spectro meter jacket in the dark room, the spectrometer is carried out from the dark room and placed on the rack. (4) After sampling, the spectrometer is removed from the rack and carried into the dark room. Then the nuclear plates are removed from the collecting plates and kept in a dark box more the time of 45 minutes to exposure sufficiently.
(5) After sufficient time of exposure, the nuclear plates are developed. And then, scanning and counting are done with a microscope'). Therefore, when n is the number of star type a tracks and N the single a track on the unit scanning area of nu clear plates, the number of RaA n' is given by n'=4n and the number of RaC' N' is given by N'=2N 2 n' which indicates the total of charged RaB aerosols and RaC.
Since n' is proportional to sample air flow rate b and sampling time T, the concentration of RaA, which is collected on the unit scanning area from the sam ple of radioactive aerosols, is given by 4n/0-T. As the other method for distinguishing the RaA track and RaC', it is possible to distinguish from the length of single a track in the developed nuclear plate, but this method takes much time for the measurement of track length. 
SOME EXPERIMENTAL RESULTS
After examinations of air flow pattern in the chamber and tests for some Rn daughter aerosols stored in a closed vessel, following facts are obtained.
(1) A precise laminar air flow can be obtained in the chamber with the total air flow rate of 20 liters/min provided that sampled air is introduced only through the central slit of the inlet with the flow rate amounts to 1.0 liter/min.
(2) Electric field strength between the plates were examined by the schematic diagram shown in Fig. 2 . The ion current dependence of applied voltages was obtained.
(3) It is able to scan and count RaA tracks clearly in the Rn daughter aerosols stored in a closed vessel as shown in Fig. 3 and Plate 1 with the mobility ranging from 3 cm2/v-sec to 0.3 cm2/v -sec.
The shaded parts of the positive spectrum in Fig. 3 show the portion of star type of a tracks, but few a tracks of star type are scanned in the negative.
(4) By the experiment for the stored Rn daughter aerosols with test animals in a vessel, the mobility spectra changed remarkably with time ranging from (5) Plates 2 and 3 show the state of radioactive charged aerosol particles (posi tive) which are collected with the mobility 4.6x 10-4 cm2/v.sec, with particle radius 3.8x 10-6 cm. Plate 2 was obtained from the nuclear plate used for the measurement of (A) in Fig. 4 and Plate 2 was taken from (B) in Fig. 5 . As seen in Plates 2 and 3, though the aerosol particles possessed the same mobi lity, the number of a tracks emitted from a particle in Plate 3 increased as compared with Plate 2. Therefore, the radioactivity of each of particles seemed to grow as the results of attachments of radioactive ions to aerosols or coagulations of aerosol particles occurred during the time of one hour. (_ 2rKT ) where p : the elementary charg number of charged particle, e : elementary charge, r : particle radius. K : Boltzmann constant. T : absolute temperature. NPr) : the number of particle which radius is r and with P elementary charges. No`s : the number of uncharged particle which radius is r. From the above equation, the ratio of charged particles to uncharged is obtained as a function of particle radius. From this ratio and particle size distribution of charged particles, it is possible to estimate the particle size distribution of radioactive aerosols.
But it is necessary to examine in detail about the assumptions described above for obtaining the clear size distribution of radioactive aerosols.
